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(54) ULTRAVIOLET-RAY ABSORBING PLASTIC LENS AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a UV absorbing plastic lens capable of effectively absorbing all UV 
by incorporating a specified proportion of a UV absorber having a specified mol.wt. based on the amt. of a 
stock monomer. 

SOLUTION: The plastic lens contains 0.7-5 pts.wt, preferably 1-3 pts.wt. UV absorber having a mol.wt. of ^ 
360 based on 100 pts.wt. stock monomer. The stock monomer is, e.g., a monomer based on a mixture of a 
polyisocyanate compd. and a polythiol compd. giving a thiourethane resin or a (meth)acrylate compd. The 
UV absorber is a cyanoacrylate, benzotriazole or the like, preferably the benzotriazole, in particular 2-(2- 
hydroxy-5-methylphenyl)-2H- benzotriazole whose mol.wt. is 225. 



(51)lnt.CI. 



Thss English translation is produced by machine translation and may contain errors. The JPG. the INFIX, and those who drafted this document in 
the original language are not responsible for the result of the translation. 
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CLAIM + DETAILED DESCRIPTION 

[Claim(s)] 

[Claim 1]An ultraviolet absorbability plastic lens, wherein molecular weight contains 360 or less ultraviolet ray 
absorbent at a rate of 0.7 to 5 weight section to raw material monomer 100 weight section. 
[Claim 2]The ultraviolet absorbability plastic lens according to claim 1 in which said ultraviolet ray absorbent 
is a benzotriazol system compound. 

[Claim 3]The ultraviolet absorbability plastic lens according to claim 1 or 2 in which said raw material 
monomer uses a mixture of a polyisocyanate compound and a polythiol compound as a principal component. 

[Claim 4]The 1st mixing process with which molecular weight mixes 360 or less ultraviolet ray absorbent at a 
rate of 0.7 to 5 weight section to raw material monomer 1 00 weight section, A manufacturing method of an 
ultraviolet absorbability plastic lens having the 2nd mixing process that adds a polymerization catalyst after 
said 1st mixing process, and a polymerization process which polymerizes said raw material monomer after 
said 2nd mixing process. 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to an ultraviolet absorbability plastic lens which protects an eye 

from ultraviolet radiation, and a manufacturing method for the same. 

[0002] 

[Description of the Prior Art]Plastics deteriorate by light, especially ultraviolet radiation, and it is known that 
after-yellowing etc. will arise. In order to prevent deterioration by the ultraviolet radiation of a direct this slack 
plastic lens to sunlight, it polymerizes by adding an ultraviolet ray absorbent in a monomer, and making an 
ultraviolet ray absorbent contain in a plastic lens is performed very more ordinarily than before. 
[0003]lf the content of the ultraviolet ray absorbent in this case is enough if the ultraviolet radiation of short 
wavelength is absorbable from a viewpoint of the prevention from deterioration of a plastic lens, and it is 
made high concentration not much, in order that a plastic lens may yellow-ize, They are about 0.05-0.2 
weight sections and a minute amount to raw material monomer 100 weight section ([ Refer to / etc / JP,H1- 
230003,A and JP,H5-164902,A ]). 



[0004] 

[Problem to be solved by the invention]However, the increase in the amount of ultraviolet radiation which 
reaches on the ground by depletion of an ozone layer is made into a problem, and the hazardous property 
over a human body came to be cried for in recent years. 

[0005]Especially an eye is a part which is easy to be affected by the influence of ultraviolet radiation also in a 
human body, and if it is exposed to ultraviolet radiation over a long period of time more than needed, it is said 
that it is easy to become a cataract. 

[0006]Ultraviolet radiation is an about 180-400-nm electromagnetic wave. Among these, although ultraviolet 
radiation with a wavelength of 380 nm or less could be enough absorbed by addition of the minute amount of 
the ultraviolet ray absorbent to the plastic lens mentioned above, to ultraviolet radiation with a long 
wavelength of 380-400 nm, its absorption engine performance was low. However, 380-400-nm ultraviolet 
radiation has high permeability, and since it is harmful to an eye, it is requested that all the ultraviolet 
radiation containing still such long wavelength is absorbed almost thoroughly now. 

[0007]This invention was made in view of the above-mentioned request, and an object of this invention is to 
provide an ultraviolet absorbability plastic lens which can absorb all the ultraviolet radiation effectively, and a 
manufacturing method for the same. 
[0008] 

[Means for solving problem]this invention person repeated examination wholeheartedly in order to attain the 
above-mentioned purpose. 

[0009]ln order to give ultraviolet absorption ability to a plastic lens, it scours mainly with the following 
impregnation method, and there is the crowded method. 

[0010]As indicated, for example to JP,H1-230003,A and JP,H9-269401,A, [ an impregnation method ] It is the 
method of dissolving an ultraviolet ray absorbent in water or an organic solvent, and the plastic lens 
fabricated in the liquid containing this ultraviolet ray absorbent being immersed, and impregnating the plastic 
lens surface with an ultraviolet ray absorbent. It is reported to JP,H9-269401,A that the plastic lens whose 
ultraviolet ray transmission in 400 nm is 2.75% was obtained by this method. 

[0011]However, when this invention person inquires, since the physical properties of a lens surface change 
with ultraviolet ray absorbents, this impregnation method has the problem that adhesion with the hard court 
layer and primer layer which are later formed in a lens surface falls. Although it is possible to use the hard 
court layer which can be dyed, and to apply or impregnate the surface of a hard court layer with an ultraviolet 
ray absorbent, there is a problem that the abrasion-proof nature and endurance of a hard court layer fall in 
that case. Mainstream plastics have a bad dye affinity at the high refractive index of acrylate (meta) and a 
thio urethane system now. Therefore, since it is difficult for workability to fall since time is taken, or for you to 
make it impregnated uniformly when it is going to impregnate these lens surfaces with an ultraviolet ray 
absorbent, there is a problem that the yield falls. Therefore, the impregnation method was not satisfactory at 
a quality side and a cost aspect. 

[0012]As it scours and the crowded method is indicated to JP,H1-230003,A, JP,H5-164902,A, etc. on the 
other hand, After adding an ultraviolet ray absorbent to the raw material monomer used as a plastic lens 
substrate and mixing to it, it is the method of obtaining the plastic lens in which it polymerizes in glass type 
and the ultraviolet ray absorbent was scoured. 

[0013]However, in order to make ultraviolet radiation with a wavelength of 380-400 nm fully absorb by this 



kneading crowded method, a quite high-concentration ultraviolet ray absorbent must be mixed to a raw 
material monomer. Therefore, there is a problem of coloring it yellow, so that it cannot use as a lens, as 
mentioned above. There is a problem that an ultraviolet ray absorbent deposits on the surface depending on 
the kind of ultraviolet ray absorbent at the time of shaping. Glass type adhesion worsens depending on the 
kind of monomer, and transcription of a mold cannot be performed by the separation under polymerization, 
but there is a problem that an appearance defect and poor frequency arise. It is known that a monomer will 
stop hardening depending on the combination of the kind of monomer and an ultraviolet ray absorbent, and a 
polymerization reaction will become uneven. 

[0014]Therefore. [ JP,H9-269401,A ] [ giving the ultraviolet absorption capability to scour and to absorb 
wavelength light of 400 nm or less to a plastic lens by the crowded method ] It was thought difficult to scour 
and to make an ultraviolet ray absorbent contain so much in a plastic lens by the crowded method 
conventionally as it was indicated that it turned out that it is dramatically difficult. 

[0015]On the other hand, this invention person paid his attention to the molecular weight of an ultraviolet ray 
absorbent in order to make a plastic lens contain an ultraviolet ray absorbent so much by this kneading 
crowded method. Namely, when making the same quantity contain, if the molecular weight of an ultraviolet 
ray absorbent is small, the solubility over a raw material monomer will become high, And if the molecular 
weight of an ultraviolet ray absorbent is 360 or less as a result of inquiring from the standpoint that it 
increases in molar ratio conversion and ultraviolet absorption ability improves, It checks scouring the 
ultraviolet ray absorbent of the quantity which can fully absorb ultraviolet radiation with a wavelength of 380- 
400 nm depending on a raw material monomer that there are no problems, such as a deposit, in a plastic 
lens, and putting it, and came to make this invention. 

[0016]Therefore, the invention according to claim 1 provides an ultraviolet absorbability plastic lens, wherein 
molecular weight contains 360 or less ultraviolet ray absorbent at a rate of 0.7 to 5 weight section to raw 
material monomer 100 weight section. 

[0017]Also in an ultraviolet ray absorbent, since the compound of a benzotriazol system has a raw material 
monomer and good compatibility and it is rare to color a plastic lens yellow, it is a desirable ultraviolet ray 
absorbent. 

[0018]Therefore, the invention according to claim 2 provides the ultraviolet absorbability plastic lens 
according to claim 1 in which said ultraviolet ray absorbent is a benzotriazol system compound. 
[0019]Even if what uses the mixture of a polyisocyanate compound and a polythiol compound as a principal 
component made many ultraviolet ray absorbents contain also in said raw material monomer, it was 
accepted that a problem does not arise and it turned out that it is desirable. 

[0020]Therefore, the invention according to claim 3 provides the ultraviolet absorbability plastic lens 
according to claim 1 or 2 in which said raw material monomer uses the mixture of a polyisocyanate 
compound and a polythiol compound as a principal component. 

[0021] If an ultraviolet ray absorbent is blended with a raw material monomer so much, in order to dissolve an 
ultraviolet ray absorbent in a raw material monomer uniformly, after adding an ultraviolet ray absorbent to a 
raw material monomer, time to mix and agitate is required to some extent. On the other hand, if a 
polymerization catalyst is added to a raw material monomer, a polymerization reaction will advance and 
thicken gradually also at ordinary temperature. Therefore, before not adding a polymerization catalyst and an 
ultraviolet ray absorbent simultaneously but adding a polymerization catalyst, by adding an ultraviolet ray 



absorbent to a raw material monomer, and mixing to it showed that the mixed time for dissolving an 
ultraviolet ray absorbent became short, and productivity became good. 

[0022]Therefore, the 1st mixing process with which molecular weight mixes 360 or less ultraviolet ray 
absorbent at a rate of 0.7 to 5 weight section to raw material monomer 100 weight section in the invention 
according to claim 4, The manufacturing method of the ultraviolet absorbability plastic lens having the 2nd 
mixing process that adds a polymerization catalyst, and a polymerization process which polymerizes said 
raw material monomer after said 2nd mixing process is provided after said 1st mixing process. 
[0023] 

[Mode for carrying out the invention]Hereafter, although an embodiment of the invention is described, this 
invention is not limited to the following embodiment. 

[0024]As the ultraviolet absorbability plastic lens of this invention was mentioned above, molecular weight 
contains 360 or less ultraviolet ray absorbent at a rate of 0.7 to 5 weight section to raw material monomer 
100 weight section. 

[0025]Here, [ as a raw material monomer which can be used by this invention ] Although not restricted in 
particular, what uses as a principal component the mixture of the polyisocyanate compound which serves as 
thio urethane system resin, for example, and a polythiol compound, an acrylate (meta) system compound, 
diethylene glycol bisallyl carbonate, etc. can be illustrated. 

[0026][ as a polyisocyanate compound which is one raw material of thio urethane system resin ] For 
example, tolylene diisocyanate, diphenylmethane diisocyanate, Polymeric type diphenylmethane 
diisocyanate, tolidine di-isocyanate, Naphthalene diisocyanate, hexamethylene di-isocyanate, isophorone 
diisocyanate, Xylylene diisocyanate, **** xylylene diisocyanate, hydro-diphenylmethane diisocyanate, 
Tetramethyl xylylene diisocyanate, 2,5-bis(isocyanatemethyl)bicyclo [2.2.1] heptane, 2,6-bis 

(isocyanatemethyl)bicyclo [2.2.1] heptane, 3,8-bis(isocyanatemethyl)tricyclo [5.2.1.0 2 ' 6 ]-Deccan, 3,9-bis 

2 6 2 6 

(isocyanatemethyl)tricyclo [5.2.1.0 ' ]-Deccan, 4, 8-bis(isocyanatemethyl)tricyclo [5.2.1.0 ' ]-Deccan, 4,9-bis 

2 6 

(isocyanatemethyl)tricyclo [5.2.1.0 ' ]-Deccan, The allophanate denaturation object of polyisocyanate 
compounds, such as dimer acid diisocyanate, and those compounds, a buret denaturation object, and an 
isocyanurate denaturation object are mentioned, independent or two sorts or more can be mixed, and these 
compounds can be used. In these polyisocyanate compounds, the compound of compatibility with an 
ultraviolet ray absorbent to an aromatic system is preferred. 

[0027][ as a polythiol compound which is another raw material of thio urethane system resin ] The 4- 
mercaptomethyl 3,6-dithio 1,8-octanedithiol shown, for example with a following formula (1) although not 
restricted in particular, The pentaerythritol tetra (3-mercaptopropionate) shown with a following formula (2) 
and the polythiol compound which has four or more sulfhydryl groups shown with a following general formula 
(3) can be illustrated. 
[0028] 

[Chemical formula 1] 
HSCH2CH2SCH2CHCH2SH 

CD 

SCH2CH2SH 



[0029] 



[Chemical formula 2] 
0 



C(CH 2 OCCH2CH2SH)4 (2) 



[0030] 

[Chemical formula 3] 

R 1 R z 



(j;H-S-{j3I 
R3 R 4 



(3) 



(©U 5*^ H^R 2 , R3, R4(i> HU -CH 2 SH, 
-CH2SCH 2 CH2SH^ 

CHsSH. 
I 

-CHSCH 2 CH 2 SH, RV 

CH2SCH2CH2SH 
I 

-CHSH 

[0031] As an example of the polythiol compound shown by this general formula (3), the compound of the 

following constitutional formulas can be mentioned, for example. 

[0032] 

[Chemical formula 4] 

HSCH2 CHzSH HSCHaCHzSCHa CH2SCH2CH2SH 

II II 

CH-S-CH CH-S-CH 

j I II 
HSCH2 CH2SH HSCH 2 CHzSCH2 CH2SCH2CH2SH 



CH2SH 

I 

CHSCH2CH2SH 



HaCSCH 



CHSCH2CH2SH 
I 

CH2SH 



CH2SH 

I 

CHSCH2CH2SH 
I 

CHSCH2CH2SH 
I 

CHSCH2CH2SH 



I 

HSCH2CH2SCH 



HSCH2 p^H 

pHSCHaCHzSH 
CH2-S-CH2 



[0033] The mixing ratio of a polyisocyanate compound and a polythiol compound has [ the range of NCO/SH 
(molar ratio) =0.5-3.0, especially 0.5-1 .5 ] a preferred rate of the functional group of an isocyanate group and 
a thiol group. 

[0034]Although the raw material monomer of thio urethane system resin uses these polyisocyanate 
compounds and polythiol compounds as a principal component, As other components, colorants, such as an 



internal release agent, a chain elongation agent, a cross linking agent, light stabilizer, an antioxidant, a 
disperse dye, an oil color, and a pigment, a reaction catalyst, etc. can be blended into a raw material 
monomer, for example in addition to the ultraviolet ray absorbent mentioned later. 

[0035]Thio urethane system resin is provided with the characteristics that a refractive index and an Abbe's 
number are high and impact strength is also high, and is excellent as a material of a plastic lens. It is rare to 
dissolve an ultraviolet ray absorbent well and for an ultraviolet ray absorbent to deposit on the surface at the 
time of shaping. Even if adhesion with glass is so good that an internal release agent is needed and it makes 
an ultraviolet ray absorbent contain at high concentration, When it is made to polymerize with a glass type, 
the phenomenon in which glass type adhesion worsens is not generated, either, but since it has the 
characteristics that moreover no possibility that a polymerization may be checked with an ultraviolet ray 
absorbent is also almost, it excels most as a raw material of the ultraviolet absorbability plastic lens of this 
invention. 

[0036]As an acrylate (meta) system compound of a raw material monomer, the acrylate system monomer 
shown with a following general formula (4) (meta) can be illustrated, and a plastic lens can be obtained by 
making it copolymerize with other polymerization nature monomers. 
[0037] 

[Chemical formula 5] 



[0038] (However, among a formula, R shows a hydrogen atom or a methyl group, R shows a -CH CH - 



m+n shows the integer of 0-8.) 

[ as an example of the acrylate (meta) system monomer of a general formula (4) ] 2,2-bis(3,5 - jib ****- 4- 
(meth)acryloyloxy ethoxy phenyl)propane, 2,2-bis(4-(meth)acryloyloxy ethoxy phenyl)propane, 2,2-bis[4- 
(beta-hydroxy-gamma-(meth)acryloyloxy) propoxy phenyl] propane, etc. are raised. 
[0039]As other polymerization nature monomers made to copolymerize with an acrylate (meta) system 
compound, styrene, Aromatic monofunctional nature vinyl monomers, such as chloro styrene, bromostyrene, 
and alpha-methylstyrene, Aromatic polyfunctional vinyl monomers, such as divinylbenzene or its chlorine, 
and a derivative by which bromination was carried out, Methyl (meta) acrylate, ethyl (meta) acrylate, 2- 
hydroxyethyl (meta) acrylate, Glycidyl methacrylate, benzyl methacrylate, phenoxy methacrylate, 
Monofunctional nature (meta) acrylate system monomers, such as cyclohexyl methacrylate, Ethylene glycol 
di(metha)acrylate, diethylene glycol di(meta)acrylate, Triethylene glycol di(metha)acrylate, tetraethylene 
glycol di(metha)acrylate, Propyleneglycol di(meth) acrylate, dipropylene glycol di(meta)acrylate, 
Polyfunctional (meta) acrylic monomers, such as urethane (meta) acrylate obtained from di(meth)acrylate, 
various isocyanate compounds and a hydroxyl group, or sulfhydryl group content (meta) acrylate of 
butanediol, and also said formula (1), The thiol compounds of a formula (2) and a formula (3), pentaerythritol 
Thiol compounds, such as tetra (mercapto acetate), can be used. These monomers can also use 
independent or two sorts or more for one sort simultaneously. 



CHa=C-C-(OR 14 )in-0 
O 




(4) 



group or a -CH 2 CH(OH) CH 2 -group, X shows a hydrogen atom or the halogen atom except fluorine, and 



[0040]An acrylate (meta) system monomer has [ the blending ratio of the acrylate (meta) system monomer of 
said general formula (4), and other polymerization nature monomers / other polymerization nature 
monomers ] 80 to 20weight % of a preferred range 20 to 80weight %. [ as components other than these raw 
material monomers ] In addition to the ultraviolet ray absorbent mentioned later, a thermal polymerization 
initiator and/or an acetophenone series with organic peroxide, an azo compound, etc. common, for example, 
Colorants, such as general photopolymerization initiators, such as a benzoin system and a benzophenone 
series, a cross linking agent, light stabilizer, an antioxidant, a disperse dye, an oil color, a pigment, etc. can 
be added suitably. 

[0041] (Meta) The plastic lens of an acrylate system excels [ refractive index ] in flexural strength highly. 
[0042]The combination which obtains the copolymer of the acrylate system and/or vinyl system monomer 
which have a sulfur atom and an aromatic ring in molecular structure (meta), and other polymerization nature 
monomers as a raw material monomer can be mentioned. The compound etc. which are denoted by the 
following formula (5) and a general formula (6) as the acrylate system which has a sulfur atom and an 
aromatic ring in molecular structure here (meta), and/or a vinyl system monomer are raised. 
[0043] 

[Chemical formula 6] 

CH2=C-C-S-^^^ SH^^S-C-C=CH 2 (5) 
O O 



[0044] 

[Chemical formula 7] 

CH2=C <p=CH2 
O=C-0-R2i-S-R22^^^R22-S-R2i-0-C=0 (6) 

23 21 22 

[0045] (R shows a hydrogen atom or a methyl group among a formula, and R and R show the alkylene 

group of the carbon numbers 1-8, respectively.) 

As other polymerization nature monomers, one sort, such as an aromatic monofunctional nature vinyl 
monomer mentioned above, an aromatic polyfunctional vinyl monomer, a monofunctional nature (meta) 
acrylate system monomer, a polyfunctional (meta) acrylate system monomer, and thiol compounds, or two 
sorts or more can be used. 

[0046][ the compounding ratio of the acrylate system and/or vinyl system monomer which have a sulfur atom 
and an aromatic ring in molecular structure (meta), and other polymerization nature monomers ] 20 to 
80weight %, other polymerization nature monomers have 80 to 20weight % of a preferred range, and the 
acrylate system and/or vinyl system monomer which have a sulfur atom and an aromatic ring in molecular 
structure (meta) can obtain the copolymer which excels [ refractive index ] in a heat-resisting property highly 
from these raw material monomers. [ as a raw material which can be blended in addition to the ultraviolet ray 
absorbent mentioned later] For example, colorants, such as general photopolymerization initiators, such as 
a general thermal polymerization initiator and/or acetophenone series, such as organic peroxide and an azo 
compound, a benzoin system, and a benzophenone series, a cross linking agent, light stabilizer, an 



antioxidant, a disperse dye, an oil color, a pigment, etc. can be added suitably. 
[0047]ln this invention, molecular weight uses 360 or less compound as an ultraviolet ray absorbent. If 
molecular weight uses the ultraviolet ray absorbent exceeding 360, the solubility to the inside of a raw 
material monomer will fall, Even the loadings of five or less weight sections mentioned later do not have 
ultraviolet absorption capability sufficient in the critical mass which does not deposit and deposit on the 
plastic lens surface, the plastic lens which can fully absorb the ultraviolet radiation of the wavelength which is 
380-400 nm cannot be obtained, and the purpose of this invention cannot be attained. 
[0048]As 360 or less ultraviolet ray absorbent, a cyanoacrylate system, a salicylic acid system, a 
benzophenone series, a benzotriazol system, etc. have molecular weight. As an ultraviolet ray absorbent of a 
cyanoacrylate system, ethyl-2-cyano 3,3-diphenyl acrylate (molecular weight 277) can be illustrated, for 
example. As a salicylic acid system ultraviolet ray absorbent, phenyl salicylate (molecular weight 214), 4-tert- 
buthylphenyl salicylate (molecular weight 270), p-octyl phenyl salicylate (molecular weight 326), etc. can be 
illustrated. As a benzophenone series ultraviolet ray absorbent, 2,4-dihydroxy benzophenone (molecular 
weight 214), 2-hydroxy-4-methoxybenzophenone (molecular weight 228), 2-hydroxy-4- 
octyloxybenzophenone (molecular weight 326), 2,2'-dihydroxy-4-methoxybenzophenone (molecular weight 
224), 2,2'-dihydroxy-4,4'-dimethoxy benzophenone (molecular weight 274), 2,2',4,4'-tetrahydroxy 
benzophenone (molecular weight 246), etc. can be illustrated. 

[0049][ as a benzotriazol system ultraviolet ray absorbent ] For example, 2-(2-hydroxy-5-methylphenyl)-2H- 
benzotriazol (molecular weight 225), 2-(2-hydroxy-5-tert-buthylphenyl) benzotriazol (molecular weight 250), 
2-(2-hydroxy-3,5-JI and tert-buthylphenyl) benzotriazol (molecular weight 323), 2-(2-hydroxy-4-octyloxy 
phenyl)-2H-benzotriazol (molecular weight 339), 2-(2-hydroxy-3,5-JI and tert-amyl phenyl) benzotriazol 
(molecular weight 351), 5-chloro-2-(3,5-di-tert-butyl-2-hydroxyphenyl)-2H-benzotriazol (molecular weight 
358), 2-(3-tert-butyl-2-hydroxy-5-methylphenyl)-5-chloro-2H-benzotriazol (molecular weight 316), 2-(3,5-di- 
tert-pentyl-2-hydroxyphenyl)-2H-benzotriazol (molecular weight 352), 2-(3,5-di-tert-butyl-2-hydroxyphenyl)- 
2H-benzotriazol (molecular weight 323), 2-(2-hydroxy-5-tert-octylphenyl)-2H-benzotriazol (molecular weight 
323) etc. can be illustrated. 

[0050]ln these ultraviolet ray absorbents, solubility [ as opposed to a raw material monomer in a benzotriazol 
system ] is good, and ultraviolet absorption capability is high, and since the color in the compound simple 
substance is moreover provided with light color or the feature of it being white and being hard to color a lens, 
it is desirable. Although solubility is good and the Reason of solubility is moreover especially unknown, since 
the standup of a relative-spectral-distribution curve becomes sharp and the absorption coefficient of the 
wavelength of a visible light range falls to the raw material monomer of thio urethane system resin, the effect 
that the yellow taste of a lens decreases is also acquired. Also in a benzotriazol system, since 2-(2-hydroxy- 
5-methylphenyl)-2H-benzotriazol (molecular weight 225) has that the solubility over a raw material monomer 
is good, and becomes [ little ] yellow since a substituent is short and molecular weight is small, it is a 
desirable ultraviolet ray absorbent. 

[0051]Therefore, [ as a desirable combination of a raw material monomer and an ultraviolet ray absorbent ] 
The raw material monomer of the thio urethane system resin which uses the mixture of a polyisocyanate 
compound and a polythiol compound as a principal component, a benzotriazol system ultraviolet ray 
absorbent, especially 2-(2-hydroxy-5-methylphenyl)-2H-benzotriazol can be mentioned. Since it excels in 
compatibility in using the polyisocyanate compound of an aromatic system especially, especially combination 



with this 2-(2-hydroxy-5-methylphenyl)-2H-benzotriazol is preferred. 

[0052]The loadings of an ultraviolet ray absorbent are one to 3 weight section preferably 0.7 to 5 weight 
section to raw material monomer 100 weight section. Since the plastic lens which blended the ultraviolet ray 
absorbent in this range fully absorbs ultraviolet radiation with a wavelength of 380-400 nm and can absorb 
most all the ultraviolet radiation, it can protect an eye from ultraviolet radiation. Specifically, average light 
transmission in a 300-400-nm wavelength band can be made into less than 1% for the permeability of the 
ultraviolet radiation in 400 nm of a 1-mm-thick lens less than 15%. If there are too many loadings of an 
ultraviolet ray absorbent, the dissolution to a raw material monomer will become difficult, and the 
inconvenience that an ultraviolet ray absorbent deposits on the plastics range surface at the time of shaping, 
glass type adhesion falls, or a polymerization reaction is checked will arise. 

[0053][0053]. Next, ultraviolet absorbability plus CHIKKUREN of this invention is provided with the following. 

As the manufacturing method was mentioned above, molecular weight mixes 360 or less ultraviolet ray 

absorbent at a rate of 0.7 to 5 weight section to raw material monomer 100 weight section. 

A polymerization catalyst is added after a mixing process and this 1st mixing process. 

after a mixing process and the 2nd mixing process and said raw material monomer -- a polymerization. 

[0054]That is, an ultraviolet ray absorbent is fully mixed with a raw material monomer before addition of a 
polymerization catalyst. When an ultraviolet ray absorbent is added at a rate mentioned above to the raw 
material monomer, in order to make it dissolve uniformly enough, churning and mixed time are about [ 1 
hour ] necessities. The business time for agitating this ultraviolet ray absorbent and mixing is a process 
peculiar to this invention method which blends an ultraviolet ray absorbent with a raw material monomer so 
much from before. Since a polymerization will advance gradually also at ordinary temperature if a 
polymerization catalyst is added to a raw material monomer, a raw material monomer solution thickens 
gradually. [ therefore for the vicious circle which will take the time for the dissolution further so much for 
thickening if a polymerization catalyst and an ultraviolet ray absorbent are added to a raw material monomer, 
and mixing time starts ] Churning remarkable for dissolving an ultraviolet ray absorbent uniformly and mixed 
time are required, productivity worsens, and the working life of a raw material monomer becomes short, and 
production has trouble. 

[0055]Therefore, according to the manufacturing method of the ultraviolet absorbability plastic lens of this 
invention, a raw material is mixable with sufficient productivity. 

[0056]The manufacturing method of this invention can be performed according to the manufacturing method 
of the usual plastic lens except the process which dissolves an ultraviolet ray absorbent in a raw material 
monomer uniformly before adding a polymerization catalyst. 

[0057]The 1st mixing process is a process which about 0.5 to 2 hours is spent, usually fully mixes and 
agitates an ultraviolet ray absorbent in a raw material monomer, and is dissolved uniformly. It is preferred to 
also add and mix components other than a raw material monomer and an ultraviolet ray absorbent with an 
ultraviolet ray absorbent at this time. 

[0058]A polymerization catalyst is added, mixed churning is carried out, and a solution is made to dissolve a 
polymerization catalyst in the solution which the ultraviolet ray absorbent fully dissolved in the raw material 
monomer in the 2nd mixing process. 

[0059]By the kind of raw material monomer, and a polymerization method, the kind of this polymerization 



catalyst is chosen suitably and is not restricted in particular. 

[0060]A polymerization raw material solution is preferably deaerated under a vacuum after the 2nd process. 
Next, a polymerization raw material solution is poured into the crevice between the polymerized type molds 
which closed and held the side face of the glass mold of two upper and lower sides which have countered, 
for example with a predetermined interval with adhesive tape, and photopolymerization is carried out by 
thermal polymerization or UV irradiation with heating. 

[0061] After a polymerization, a mold is disassembled, the plastics of lens shape are taken out, annealing can 
be performed after that, polymerization distortion can be removed, and a plastic lens substrate can be 
obtained. Thus, the obtained ultraviolet absorbability plastic lens is excellent in the absorption engine 
performance of the ultraviolet radiation of full wave length, and can protect an eye from ultraviolet radiation. 
Since the ultraviolet ray absorbent has not deposited on the surface, adhesion with lenses formed after that, 
such as a hard court film, a primer layer, and a coating, is not checked, and it has the outstanding engine 
performance. 
[0062] 

[Working example]Hereafter, the working example of this invention is described. 

[0063][Working example 1] As a polythiol compound, 87 g of 4-mercaptomethyl 3,6-dithio 1,8-octanedithiol, 
As a polyisocyanate compound, 94 g of m-xylylene diisocyanate, 2.72 g (they are 1.5 weight sections to raw 
material monomer 100 weight section) of 2-(2-hydroxy-5-methylphenyl)-2H-benzotriazol (molecular weight 
225) was mixed as 0.15 g of internal release agents, and an ultraviolet ray absorbent, and it fully agitated for 
about 1 hour. Then, 0.03 g of dibutyltin dichloride was added as a polymerization catalyst, and after making it 
dissolve, deaeration was performed under the vacuum of 5mmHg for 60 minutes. Then, it pours in into the 
mold which consists of the glass type and tape for lens shaping of -3.00D by 1 .0 mm of main thickness, It 
polymerized all over the heating furnace which is held for 7 hours and carries out [ at 40 **, ] temperature up 
over 10 hours from 40 ** to 120 ** after that, the after-cooling glass type and the tape were removed, and the 
sulfur-containing urethane system lens was obtained. The annealing was performed at 120 ** for 2 hours, 
and the internal strain was removed. 

[0064]The content of the ultraviolet ray absorbent of this plastic lens is 1.48 weight %. The obtained plastic 
lenses were the refractive index 1.66 and Abbe's number 32, and were the engine performance which does 
not have coloring, either and was excellent as a lens. 

[0065]The spectral transmittance curve of the ultraviolet radiation of this plastic lens is shown in A of drawing 
1 According to this spectral transmittance curve A, the permeability of the ultraviolet radiation in 400 nm is 
about 8%, and having sufficient ultraviolet absorption ability is admitted. There is also little visible absorption 
of light, the permeability in 420 nm is about 80%, and it is admitted that there is little coloring. 
[0066][Working example 2] Three sorts of 4 organic-functions mercapto compounds denoted by 103 g of m- 
xylylene diisocyanate, and the following constitutional formula (A), (B), and (C) as a polyisocyanate 
compound (the mixing ratio of A component, B component, and C component is a molar ratio, and is 
A/B/C=85/5/10) 
[0067] 

[Chemical formula 8] 
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I 1 
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CH 2 SH 
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HSCHg CH2SCH2CH2SH 



1 



CH-S-CH 
I I 
HS CH2CH2 S CH2 CH2SH 



[0068] 3.45 g (they are 1.7 weight sections to raw material monomer 100 weight section) of 2-(2-hydroxy-5- 
methylphenyl)-2H-benzotriazol was mixed as 100 g, 0.15 g of internal release agents, and an ultraviolet ray 
absorbent, and it fully agitated for about 1 hour. Then, 0.06 g of dibutyltin dichloride was added as a 
polymerization catalyst, and after making it dissolve, deaeration was performed under the vacuum of 5mmHg 
for 60 minutes. 

[0069]Then, it pours in into the mold which consists of the glass type and tape for lens shaping of -3.00D by 
1 .0 mm of main thickness, It polymerized all over the heating furnace which is held for 7 hours and carries 
out [ at 40 **, ] temperature up over 10 hours from 40 ** to 120 ** after that, the after-cooling glass type and 
the tape were removed, and the sulfur-containing urethane system lens was obtained. The annealing was 
performed at 120 ** for 2 hours, and the internal strain was removed. 

[0070]The content of the ultraviolet ray absorbent of this plastic lens is 1.67 weight %. The obtained plastic 
lenses were the refractive index 1.66 and Abbe's number 32, and spectral transmittance is almost the same 
as the working example 1, and was excellent in the absorptivity of the ultraviolet radiation of full wave length, 
and it did not almost have coloring, either. 

[0071][Working example 3] As a polythiol compound, 40 g of 4-mercaptomethyl 3,6-dithio 1,8-octanedithiol, 
As a polyisocyanate compound, 60 g of hydro-diphenylmethane diisocyanate, 3.0 g (they are three weight 
sections to raw material monomer 100 weight section) of 2-(2-hydroxy-5-tert-octylphenyl)-2H-benzotriazol 
(molecular weight 323) was mixed as 0.15 g of internal release agents, and an ultraviolet ray absorbent, and 
it fully agitated for about 1 hour. Then, 0.05 g of dimethyltin dichloride was added as a polymerization 
catalyst, and after making it dissolve, deaeration was performed under the vacuum of 5mmHg for 60 



minutes. 

[0072]Then, it pours in into the mold which consists of the glass type and tape for lens shaping of -3.00D by 
1 .0 mm of main thickness, It polymerized all over the heating furnace which is held for 7 hours and carries 
out [ at 40 **, ] temperature up over 10 hours from 40 ** to 120 ** after that, the after-cooling glass type and 
the tape were removed, and the sulfur-containing urethane system lens was obtained. The annealing was 
performed at 120 ** for 2 hours, and the internal strain was removed. 

[0073]The content of the ultraviolet ray absorbent of this plastic lens is 2.9 weight %. They were the refractive 
index 1.60 and Abbe's number 42, the obtained plastic lens did not have a deposit of an ultraviolet ray 
absorbent, and its adhesion of the hard court film and the coating was also good. 

[0074][Comparative example 1] The plastic lens was obtained like the working example 1 in working example 
1 except having changed the quantity of ultraviolet ray absorbent 2-(2-hydroxy-5-methylphenyl)-2H- 
benzotriazol into 0.09 g (they are 0.05 weight sections to raw material monomer 100 weight section). 
[0075]The curve of the spectral transmittance of the ultraviolet radiation of the obtained plastic lens is shown 
in B of drawing 1. Although ultraviolet radiation of 380 nm or less was thoroughly absorbed from this spectral 
transmittance curve B, the permeability of the ultraviolet radiation in 400 nm was about 70%, and was 
insufficient for protection of an eye. 

[0076] [Comparative example 2] The plastic lens was obtained like the working example 1 in working 
example 1 except changing an ultraviolet ray absorbent into 7.24 g of 4-dodecyloxy-2-hydroxy 
benzophenone (molecular weight 383). The ultraviolet ray absorbent had deposited considerably on the 
obtained plastic lens surface. 

[0077][Comparative example 3] In working example 1, 87 g of 4-mercaptomethyl 3,6-dithio 1,8-octanedithiol, 
[ 94 g of m-xylylene diisocyanate and the mixed liquor of 0.15 g of internal release agents ] 0.03 g of 
dibutyltin dichloride was added as a polymerization catalyst, and after making it dissolve, 2.72 g of 2-(2- 
hydroxy-5-methylphenyl)-2H-benzotriazol was mixed and agitated as an ultraviolet ray absorbent. The 
solution thickened and an ultraviolet ray absorbent did not dissolve in churning of 1 hour, and mixing. The 
ultraviolet ray absorbent dissolved over the time of churning of more than the usual twice, and mixing after 
all. 

[0078] 

[Effect of the lnvention]The ultraviolet absorbability plastic lens of this invention can absorb the ultraviolet 
radiation of full wave length effectively, and can protect an eye from ultraviolet radiation. 
[0079]According to the manufacturing method of the ultraviolet absorbability plastic lens of this invention, this 
ultraviolet absorbability plastic lens can be manufactured with sufficient productivity. 
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1352) , 2- (3, 5-y'- t e r t-Vf7t—2 
-b Kndf y7x-;H -2H- \yy"F U TY—/V 
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-;H - 2H-^yy h ij ry-i^fifs ; t 
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[00 5 2] Mfr\-ffi.Mim\cr>m$M.lZ. M^/v- 1 
0 0S*»fc*fl/C0. 7~5Sfi8B. L<«il~ 
3 S»9fC* £ . *tttt«tlKaif & £ OiSHTffiltr 1 fcr 
7Xf7?l/yXli 3 8 0-4 0 0nm«I<?)I^ 
Hfc-HMORIKU £T«0**f*£«i: ^ftKTS 4 

{± N JJ§ 1 mm<7)U-yX'<7)4 0 0 n m'CCO^MiStOil 51 
1 5%*SL 3 0 0—4 0 0 nmW^TOW 

ymm&mz 1 %*st t -rs ; t § . h^©jr 

[00 53]iW:, *fMB^«J«ll»lRtt7°5Xf - -y ? 

0 0MgP£#LT#^*^3 6 0OT«^h*l©TO 

1 o . 7smm&m\s-cm.i$:-t&m, 1 ^xst , 
t, mzm&JMm, mmmity~?-zm&z-£z>m. 
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mizmmmufflzmm*: y t^-fc»*Fs -a-* i 

[ 0 0 5 7 ] g5 1 M^TMH. 0.5-2 B^PhI^ 

tzM-%. mwLx^-izmm^hJMTh^. 
\,z , mm*: y-?~b m^mmsmmvcomt %> mmm. 
miibmzmuLTm.-&~?&zbi)W& 
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mmw+MzmmLtzmmz. m-^mm^mmt. m 
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m - ^ is U 1^ y v'M V ^T^— h94g, WSPSfM^J 
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- 5-y.j~)V7 x.—)V) -2H-<y/NiJ7y- )V 
(W12 2 5) 2. 72g (IS^y^-lOOll 
mzftLXl. 5SS35) lBSHIIif-HJ-fc 

5-fFO. 0 3 g£asiraU ^JSISii:^, 5mmHg 
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V-l OOSMgEtcSLTl . 7SMSS) ^M-^-L. 1 
BSfflliif+frtaWFLfc. £*>fc. loMffit LT /7' 
WXy7n5>( F0. 0 6 gSrgSjUL. 
fJL 5 mmH g«15Tt6 0^-JB^.S fritz. 
[0 0 6 9] ^cr>^ 4M>J?1. Ommt-3. 00D 
<7)U>Xf&Mm<7)*f7Xmb r— T X *} SrS^E-A FM 
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tft&AU 4 0°CT-7B#P H 1f*f#L, *e9f£4 0°C*>£> 

1 2 o'ciT-i ommfrifTm^&Mmp^Tm-s* 

SUVXtfffc, 55t, 1 2 0°CT"2^P B lr--/Hrff 

[0073] £«7?^f7 7vvx<r>m$mmm\<F> 

2. 9iimS. f#^iX*:7°7Xif-.y? 
U VXttHW* 1 ■ 6 0. 77^142^^ fltftitft 
WDOW^Htt 1 * < s Kit KitHcD^ 

[0074] c Jtwj i ] hm^ij i xmmwm 2 - 

( 2-b N'nJfy-5-^f^7s-;l/) -2H-^y 
V h 'J TV— 0 . 0 9 g ( 1 0 0 

fi*as£#i/to. 0 5fi»sp) fcsosufcjawinifc 

«1 kmmzLXy°?xi-v i?l/>XZftt:„ 
[0075] t&hftfzTJX-* >y ? UyX«?5*JMR<^ 

B/O 1 ^) . 3 8 0 n mjaT^KHWi^CiRlR LT 
4 0 0 n mf<30^h^<503tii*i±^ 7 0 %X'fo 0 , 
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9 \y yxmmizmmmmw^ aj l -c v ^ . 

[00 77] UHRW3 D H»J 1 T\ 4-^W7h 

iHMMO . 1 5 gsO^Mfc, *£M*8i: LT^r^/y 
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